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Introduction

This report is a supplement toAA U-•,A4i,

entitledQ'Marcum's and Swerling's Data en Target Detection by

a Pulsed Radar.'J In"t6-,P1, wraphed data are presented which

were obtained by high speed digital calculations based on the

statistical analyses of Marcum and Swerling. Although these

graphs are sufficient for many applications of the computed

data, there are some applications which require a better

definition of the data so that the linmited resolution of the

graphs can be avoided. For example, in documenting the per-

formance of a proposed radar, it would be advantageous to

specify that such documentation be standardized and based on

tabulated data rather than on graphed dat -. Graphs introduce

the variabilities of both the plotter an6 the reader.

To accommodate those who have need for precise analytic

data og radar target detection, the data which were plotted

in ZU-4•l are presented here in tabulated form; and in addi-

tion, data are presented for 6000 pulses integrated inco-

herently.'-Data could be computed for still large numbers of

integrated u lses but not without a significant modification

of the origihal compu|tational program and a careful considera-

tion of the storage capacity of the computing machine. At the

present time, the need for data above 3000 integrations is not

great; however, the availability of data for 6000 permits

better interpolation for intermediate values. For additional

details refer to TG 451.
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The labels used for parameters and column headings in

the tables below are largely self-explanatory. However, to

avoid ambigious interpretation, the following definitions

are given.

Marcum's and/or
Label Discussion Swerling's Symbol

PULSES The integration of pulses N
INTEGRATED of reradiated electromag-
INCOHERENTLY netic energy with random

FALSE ALARM The number of opportuni- n/

NUMBER ties for a false alarm
in the false alarm time.

BIAS ON ROOT The factor by which root Yb
MEAN SQUARE mean square noise is
NOISE multiplied to obtain a

threshold value of signal
voltage level.

SIGNAL TO The signal to noise power x (Marcum)
NOISE RATTO ratio at the input to the x (Swerling)

radar rece-ver.

SIGNAL TO The ratio in decibels
NOISE RATIO rounded to integers. The
DB calculation was actually

periormed for the values
tabulated for SIGNAL TO
NOISE RATIO

NORMALIZED The ratio of the actual R
RANGE range to a target to the R

range fo" which the signal 0

to noise ratio is 1.

DET, PROB. The probability that the PN (Marcum)
voltage level -,f inco-
herently integrated pulses P (Swerling)
exceeds thz ,ihrcshold. D
False alarms are ,ot dis-
tinguishibic from reports
of ieal targets. From the
comrputaltional point of view,
the tabulated values arv
cori'ect to at least 6
dceimal placets.



1he JvIhe' WOP.4%.iLnvr.
APPLIES Pr4VSCS LABOEA70MY

S.Iw, SpW-j. Malvl*nd

NON- A target of constant 0 correspondingFLUCTUATING radar cross section as to XTARGET observed at t~he radar.

FLUCTUATING A target which varies G corresponding
TARGET in radar cross section to

as observed at the radar.

CASE 1 Scan to scan fluctuations
according to the probabil-
ity density function

w~x) -1 exp, N 0~);~ .

CASE 2 Siamc as CASE 1 except pulse
to Pulse fluctuations irn-
stead of scan to scan.

CASE 3 Scan to scan fluctuations
according to the probability
density function

W(XiE) _2 exp ;Xý04x 
_ 21

CASE 4 Same as CASE 3 except pulse
to pulse fluctuations instead
of scan to scan.
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